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CONTRIBUTION OF BLUE-GREEN ALGAE ON FERTILITY OF
RJCE SOIL FERTILIZED WITH NPKSZTT

MD. JAKIR HOSSAN, R. MANDAL* and Z. N. TAHMIDA BEGLIM

Depaflment ol' Botany. Urrivelsity of Dhaka, Dhaka-l 000, Bangladesh.
*Dcpartment ol soil, \['atcr and Envirunnrent, Univer'sity ol'Dhaka, Dhaka-1000, Bangladcsh.

NPKSZn fertilizers applied in rice field decidedly improved the efticacy of N-fixation by Nostoc,

Anabaena, Aulosira, Calothrix. Notlularia and Hopalosiphon. The efficiency was appreciably better

in plot receiving no N, Soil fertility also improved through accumulation of biomass by blue-green
algae. About 8.5%o more total N was recorded in PKSZn trbated plbt'than control. This possibly

explains the fact that added PKSZn stimulated N-fixation in rice tield. However, the extent of
N-fixation decreased in N-treated plot. Amount of (NO2 + NO3)-N, NH4-N and C:N ratio was

significantly improved by PKSZn treatment.
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Introduction

Soil fertility is one of the important factor
of the maximization of crop yield, However,
now-a-days, it has been well recognized that
soil fertility is going to be depleted due to
intensive farming. This phenomenon is quite

courmon and is getting momentum to the
agriculturist to maintain the fertility and
ecosystem ofthe soil, particularly inrice field.
Use of HYV rice in modem cultivation leads

to the shortage of some essential elements
like N, P, S and Zn which have recently been

considered as yield limiting factors. Authors
are in opinion that continuous application
of synthetic fertilizers viz. urea has been

causing a rnany-fold probleps for the rice
field ecosystenq which could be significantly
over come by introduction of biofertili2ersrr.

Recently, it has been approached that

culhrre ofblue-green algae BGA in rice field
promotes the accumulation of biorrass2='
which could prevent the fertility status from
irreversible loss. With an advanced idea"

some authors proposed that incorporation of
TSP, gypsum and essential elemenb could
achieve quite a favourable ecosystem for
N-fixation in rice soila-s.

ln view of the above, a study was

designed to assess the contribution of BGA
on soil fertility under rice (BR 1 I ) cultivation
fertilized with NPKSZn.

Materials and Methods

A field experiment was conducted at BRRI

farm in Gazipur District with BRl l variety
of rice during Borb season. N, P, K, S and
Znwerc applied at the rate of 120, 26,33,
30 and 5 kg/ha as urea, TSP, MP, gypsum
and ZnSOr. Twelve treatments (control, N,
NK, NP, NPK, NPKZn, NPKS, NSZN,
PKSZn, NKSZn, NPSZn. NPKSZn) were
arranged following a randomizd block design
with four replications.

Soil samples were collected for algal
enumeration (0-5 cm) and soil fertiltiy
assessment(0-15 cm). One composite sample

comprised four sub-samples of each plot was

collected squarely. Quantitative enumeration
of BGA was done in Fogg's medium6
following MPN methodT using a probability
tables. The cyanobacterial forms were
identified by standard rcftodtto.

Soil srrrrpless. collected for fertility
evaluation were air-dried and powdered to
100 mesh E*imations were done for organic
carbonrr, available Nr2 and total N by
Kjeldahl distillation method. Organic matter
and C : N ratio wsre calculated by multiplying
percentage oforganic carbon by the recovery
factor,l.724 and dividing by percentage of
toal N respectively.

Results and Discussion

Rice soil analyses showed the presence of
both uonheterocystous and heterocystus
blue-green algae. The most potential nitrogen
fixers were Nostoc, Anabaena, Aulosira,
Calothrix qnd Hapalosiphon. Plot treated
with 120 kg N/ha revealed the presence of
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Nostoc ar^d Aulosira species. Contrary to
this. the abundance of Nostoc, Anabaena,

Microchaete, Scytonema and Calothr'ix was

osberved in plot receiving no fertilizers.
However, in PKSZn treated plots, the
commom heterocystous species of BGA
weie Nosloc, Anabaena, Nodularia,
Calothrix and Hapalosiphon.

Quantitatively the results also
demonstrated that plots provided with no
fertilizer showed poor growtt ofindigenous
BGA. These fiodi.rgs are in goodconformity
with the previous obecrvatims ofRoger and

Kulasooriyar particularly in rice growing
soil. It could be seen tftat befqe transplanting

rice in the plots" a signifunt variation in
indigenous algal pqulation was observed

rangingfrm20x lOo 131.7 x l0{/g soil.
This 4acnt yeridin may be resolved by
fte futlHfucryerimtal field was under
the sem ts€atrlts for last several years.

So, fu iritiel variation in indigenous algal
pryhin is quite conceivable.

From Table l, it is apparent that the
highest emmt of organic carbon (1.69%)
rs for PKSZn ad NPK treated plots before

d*r hilyesting respectively, Similarly,
ttc b*rst values (i.08 and l.20Yo) were
rmrrdcd in control and NK treated plots

fuing initial and harvesting stages of rice.

Variation in organic matter followed the

ff sesrcnce as in organic carbon (Table I ).

Content of (NO, + NOr)-N varied
significantly among the treatedplots (Table

l) Generally higher amount of (NO, +
NOJ-N was observed in NP, NK, NPK,
NKSZn, NPSZn and NPKSZn treated plots.

Howcver, the highest amount (188.65 mg/
l0O g) was recorded in control before
ransplanting rice. The picture pattern in the

sanre was differentafterhansplanting the crop.

As regard to NHo-N before
tansplanting it was same (3a.30 mg/100 g)

in N, NP, MKSZn treated plots together
with the contol (Table l). Contr4ry to this,

the values inrestofthe treatedplots remained

between 10.29 and 17.15 mg/100 g soil.

Almost a similar tnend was osberved in content

of NH.,-N after harvesting of rice. Amount
of NH*-N determined remained within the

range of 10.29 to 34.30 mg/100 g soil.

Content of available nitrogen
[ffir-NO, +NQ) -NJ also vanedsignihcantly
showing an almost similar trend like (NO.
+ NOI)-N (Table 1). The highest content of
available N was found in contol (223.0 mg/
l0O g) and NK treated plots (92.6 mg/100
g) before transplanting and after harvesting
respectively. These amounts lowered down
to 54.9 and 34.3 mg/100 g soils under
identical conditions of soil in NPKS and N
supplemented plots respectively. It was
found that available N content was generally

lower after harvesting of the crop which is

quite obvious.

Total amount ofnitrogen rn NPKSZn
treated plots varied non signifrcantly before
transplanting and significantly after
harvesting of the crop (Table 1) from 1.41

to 1 .82 and 1.23 to 1 .54% respectively. The
highest and lowest values before tansplanting
were recorded in N and NPKZn treatments.
However, after harvesting of rice the lowest
value of N was also observed in only N
treated plot. In contrast, the highest value
(l-54%) was encountered in NPK, NPSZn
and NPKSZn provided plots.

Total N content (1.72%) in plot
receiving all the fertilizers except N and in
control was very close to the highest value
(1.82%) and was more than those of most

of the treatrnents before tansplanting of rice.
It is interesting to note that the amount ofN
measured after. harvesting was higher
(1.41%) in PKSZn ffeated plot than that of
control ( I 30%). This possibly suggests that
N-fixation had been occurred and favoured
by the presence of PKSZn. The amount of
N recorded in this plot was higher than other

treafinents receiving N.fertilizer too. This
further supports that N-fixation through
BGA was more in plot devoid of added N.
The contribution of interaction of PKSZn
fertilizers could possibly help to stimulate
the fixation of N by BGA particularly by
the heterocystous ones. Similar views also

expressed by other investigators toolr3.
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Quantitatively both the control and
PKSZn treated plots shorized the minimum
number of the algal population (Table l), but
contained higher amount of N in conparison
to N treated plot. This possibly suggests the
pr'edominance of potentially active
hehocystous N-fixing BGA genera operative
in N-deficient plots of control and pKSZn
The later heatnent showed about 9.5o/o mxe
N than the control but about 9-2o/o less
N than the highest content of N in plot
receiving 120 kg N/ha- It cmtd be rissessed
that the performanoe of N-fixing BGA in
rice field ecosysm is very mrch promising
achieving about 9 I % oftotal N as compared
to that reserved by l2O kg N/ha after
harvesting. These findings corrobbrated well
wrtr the observations of other resedrchersr4r6.

Nevertheless, the significant
contribution of BGA can not be ovemrled
ifwe move across organic matter content of
the soil after harvest (Table l). It is clearly
apparent that BGA could decidedly and
significantly enriched the soil with biomass
which is the vital and key factor to maintain
the soil health and thus soil fertility. Higher
C . N ratio (0.92 to l.l7) against 0.63 to
l.frIafter harvesting the crop ascertained.the
accumulation of biomass in the soil. It is
again interesting to note that the highest C :

N ratio (1.17) was osberved in pKSZn
treated plot .supporting the fact that
indigenous BGA grow better in N-deficient
soil- Similar views were advanced by Roger

and Kulasooriyar and VenkataramanrT.
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